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    It was occured the total solar eclipse 
at the northern part of Asia and northern 
part of Pacific Ocean on Sept. 12, 1950. Near 
Japan island  °lily  partial eclipse was observed 
and its maximum  obscuratiOn, experienced 
in Japan was 0.6 at Hokkaido. 
 In order to investigate the changes of 
the earth's magnetic field accompanying the 
solar eclipse, we observed the intensity of the 
earth's magnetic field and its declination and 
the time variation of the earth's magnetic 
field. 
    The following is the preliminary report 
of these observation. 
    § The whole members of the expedition 
and observed stations are as follows  :
Person in charge Yoshio KATO 
Observer 
    S.  UTASHJRO, J.  OSSAKA,   Nemuro 
     H. KAM1YAMA, T.  KIKUCHI,  ....  Onagawa 
     K.  NORITOMI, T. TANAKA,    Katsuura. 
Observed Station 
Nemuro : The Nemuro Meteorological Observa-
       tory. 
 X  145'35'.3  E,  qi-----13'19'.5 N. 
Onagawa :  Onagawa. Magnetic Observatory, 
 TOhoku University. 
 X  —141°28' E,  cp  =38'26'  N.
 University
Katsuura :  Katsuura Magnetic Observatory, 
 Hydrographic Department of Maritime 
     Safety Agency. 
 X  —135°57'  F,  cp—  33°58' N. 
      The condition of the  eclipse :
 I
 Begining Greatest 
 ofPhase  of 
Eclipse. Eclipse.
 Nemwto  11h22.1118  12h33.1111 
Onagawa  111131.u12 12h32.1113 
 Katsuuraillh43,m5  i 12h40.119
Ending 
  of 
Eclipse.
 131,43.1,3 
 13h43.1,4 
 13/,36.11,3
Degree  of 
 Obscura-
  tion.
0.58 
 0.45 
0.27
   § Observed articles in each  station. 
Nemuro 1)-H               - of three components of 
 terrestrial. magnetic field by induction 
  magnetograph. 
 Sensibility :  ddt  )Ns  ; 0.33  cm/7 sec.—' 
                dH  • 0.29  cm/7  sec.-1 
                         :EW
                       
; 0.33 cm/7  sec.-1                 dt ,z 
     2) The variationof terrestrial magnetic 
 field of horizontal component and declina-
 tion by magnetic  variometer. 
 Sensibility : H  ; 2.0  7/nim. 
 D  ;  1'.1,imni. 
Onap.,a^va 1)dII- of three components of  dt 
 terrestrial magnetic field by  inductiOn_
 58 
 magnetograph. 
            dH    Sensibility :dt--)NS  0.31  cm/7  sec.-1 
                     JEW'0.72  cm/7  sec.-1         dt
 )z ; 0.41 cm/7  sec.-1  - 
      2) The variation of terrestrial magnetic 
   field of horizontal component and declina-
   tion by magnetic  variometer. 
   Sensibility : H :  5.4  7/min. 
               D :  1  '.2/min.
      3) The observation of the change of 
   the field intensity. (4 M.C.) 
    (The results of this article are reported 
       separate paper.) 
       dHKatsuura 1)of three components of 
           dt 
   terrestrial magnetic  field by induction 
 magnetograph. 
 Sensibility  : dH   )Ns •  0.39  cm/7  sec.-1           dt 
 dH  0.22  cm/7  sec.-1  dt  )EW. 
             dH  
 )z: 0.25 cm/y  sec.-1              dt
      2) The variation of terrestrial magnetic 
  field of horizontal component and declina-
   tion by magnetic variometer. 
 Sensibility  : H : 3.7  7/mm. 
               D :  1  '.2/mm. 
    § The results of theseobservations and 
detailed descriptions are as follows  : 
 1. The values of horizontal component 
 and declination of the earth's magnetic field of 
each station on Sept. 12 and Sept. 13 are shown 
in Table I and Table II. The values were 
read in the interval of six minutes from the 
photographic record. 
    For the value of quite day, we took the 
value of Sept. 13. 
    The originalrecords of both day are shown 
in Fig. 1, Fig. 2 and Fig. 3. In order to find 
the effect of the eclipse to the terrestrial  magnetic 
field, we compared the record of  Sept.- 12,
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   Table I  (A). 
of the Intensity of 
(Relative Value) on
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Sept.  12.
Time  Nemu  ro Onagawa
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I 
i
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24 
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36 
42 
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00 
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24 
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48 
54 
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06 
12 
18 
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42 
48 
54 
00 
06 
12 
18 
24 
30 
36 
42 
48 
54 
00 
06 
12
 2
 3
4
5
6
63.2 
63.8 
64.8 
64.4 
64.8 
63.6 
63.4 
62.95 
63.2 
63.2
 63.2 
63.4 
63.8 
64.0 
64.4 
65.4 
64.2 
65.0 
65.2 
65.2
65.0 
64.2 
64.6 
64.8 
64.4 
65.2 
65.6 
65.8 
63.8 
63.2
62.95 
61.3 
61.1 
62.1 
64.6 
66.4 
68.5 
69,3 
70.7 
70.7
70,9 
71.1 
71.3 
71.9 
72.1 
71.9 
71.7 
71.3 
68.3 
67.4
66.4 
64.4 
62.95 
61.7 
60.3 
60.1 
59.1 
58.5 
57.85 
58.0
 59.0 
59.5 
 58.9
96.2 
 '96 .2 
97.3 
97.85 
98.4 
97.85 
96.8 
 96.2 
96.8 
97.3
 96.8 
97.85 
97.85 
98.4 
98.9 
99.5 
100.6 
98.4 
99.5 
100.0
 98.9 
98.4 
98.9 
99.5 
98.9 
100.6 
100.6 
100.6 
98.4 
 97.3
 96.2 
96.2 
96.2 
 96.2 
99.5 
103.8 
107.1 
108.7 
108.7 
109.8
109.3 
110.4 
 110.4 
 110.9 
109.8 
 109.8 
109.3 
108.7 
105.5 
 103  8
103.8 
101.7 
100.0 
97.3 
95.7 
95.7 
95.7 
95.1 
94.0 
 97.85
98.4 
 97.3 
96.8
1
60.0 
60.7 
61.1 
61.1 
61.8 
62.2 
 61.5 
61.5 
62.2 
62.6 
62.6 
63.0 
 63.0 
63.0 
63.3 
64.8 
64.8 
64.1 
64.8 
64.8 
63.7 
63.3 
63.7 
64.8 
65.6 
65.9 
65.9 
66.7 
65.9 
 63.7 
61.5 
62.2 
62.6 
 64.8 
 (36.7 
69.7 
71.9 
73.4 
74.5 
75.3 
76.0 
76.4 
76.4 
76.4 
76.0 
76.0 
75.6 
74.15 
 73.8 
72.7 
71.5 
70.4 
68.9 
67.4 
67.4 
67.4 
67.1 
66.7 
66.3 
67.8 
70.4 
70.1 
68.9
Time
 6h18rn 
 24 
 30 
 36 
 42 
 48 
 54
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 06 
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 54
 9  00 
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 36 
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 54
10 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
11 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
12 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
13 00 
  06
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 Neinuro
59.1 
59.1 
58.9
55 2 
51.9 
50.7
48.9 
47.2 
45.4 
43.6 
42.1 
40.5 
 39.3 
37.45 
35.8 
35.0
33.4 
31.3 
29.3 
 28.9 
27.05 
24.8 
23.6 
25.2 
23.8 
24.4
24.4 
 23.8 
25.6 
26.4 
27.5 
28.1 
 28,1 
30.3 
32.35 
34.6
Onagawa
35.4 
38.3 
41.1 
41.1 
41.9 
44.0 
46.2 
 47.45 
48.9 
50.3
52.3 
54.4 
55.8 
58.3 
60.1 
62.5 
66.2 
68.5 
69.7 
71.3
73.4 
 74.6 
76.0 
76.2 
76.4 
77 2 
79.3 
 80.5 
 81 .1 
 80.9
82.1 
82.7
96.8 
97.3 
 46.2 
96.8 
95.7 
94.6 
93.5
91.3 
90.2 
89.15 
87.0 
85.3 
84.25 
83.2 
 81.0 
78.3 
77.2
76.6 
75.0 
74.5 
73.4
 69.2 
69.2 
70.1 
71.2 
72.8 
73.4 
73.4 
76.1 
78.3 
78.3
79.4 
83.2 
85.3 
85.3 
87.0 
89.15 
93.0 
95.1 
97.3 
 100  0
101.7 
104.4 
106.0 
107.1 
109.3 
114.2 
119.6 
120.7 
122.9 
125.05
126.1 
 128.9
 1321 
133 2 
134.8 
139.2 
140.3 
141.9 
142.5
 144.6 
145.7
i 
~
I 
i
1  
1 I 
1
 Katstiura
68.9 
70.1 
69.7 
68.6 
 68 6 
68.2 
 67A
 66.7 
 65.6 
 (;4.45 
63.7 
 61,8 
 61.1 
 60.7 
58.1
54.4 
52.1 
49.9 
49.9 
48.4 
47.7 
 47.3 
47.7 
48.4 
48.8
48.4  
.48.8 
49.9 
50.3 
 51.4 
53.6 
54.0 
56.6 
59.6 
 61.8
 63.0 
 64.1 
66.3 
67.8 
69.7 
72.3 
74.15 
76.0 
77.5 
80.1
83.5 
85.0 
85.3 
86.8 
88.7 
89.8 
91.7 
95 0 
96.5 
98.4
 100  3 
102.5 
103.6 
104.4 
105.5 
107.0 
 109.6 
 1(1.1 
 113 3 
114.4
 115  2 
116.7
Time
 131,121,1 
  24 
  30 
  36 
  42 
  48 
  54
 19 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
Nemuro
15 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
16 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
17 00 
 (16 
  12 
  18 
  24 
 30 
  36 
  42 
  48 
  54
 18  00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
19 00 
  06 
  12 
  18 
  24 
 30 
  36 
  42 
  48 
  54
 20 00 1
i
83.8 
84.8 
86,0 
86.2 
 86.2 
86.2 
85.8 
85.8
 87.6 
87.2 
86.2 
86.2 
85.6 
 85.0 
 84.6 
83.6 
 82.1 
 81.3
79.5 
 78.25 
75.8 
75.6 
75.4 
75.4 
73.6 
71.7 
69.9 
67.2
64.4 
 61.3 
59.1 
55.2 
 53.0 
51.5 
 51.7 
52 1 
52.1 
 51.9
50.5 
51.3 
50.9 
 51.7 
53.4 
53.6 
51.9 
51.7 
50.7 
 48.7
 47.45
45.8 
46.8 
48.3 
50.1 
51.3 
51.9 
54.4 
57.0
60.3 
 61.1 
61.7 
63.8 
62.75 
59.1 
57.0 
59.1 
 60.7 
61.3
 64.6
Onagawa
146.8 
148.4 
150 1 
152.8 
154.4 
152.8 
 155.0 
153.3
153.3 
152.25 
149.5 
 149.5 
149.0 
147.4 
146.8 
144.1 
141.9 
141.4
 139.2 
137.6 
134.3 
134.3 
133.8 
133.2 
129.95 
125.6 
 120.7 
118.5
117.4 
 113.1 
110.9 
106.0 
 1(14.9 
 101.7 
 101.7 
102.75 
102.75 
103.3
101.1 
101.1 
 101.1 
102.75 
102.75 
101.7 
 1006 
 10(1.0 
98.4 
95.7
94.6 
94.0 
93.0 
 95.7 
 97.3 
98.4 
100.6 
101.1 
101.1 
105.5
109.3 
109.3 
109.8 
110.4 
109.8 
108.7 
106.6 
107.1 
109.3 
 111.45
 114.7
Katsuura
118.5 
 119.3 
 120.8 
122.6 
123.0 
 122.6 
123.0 
123.8
123.8 
123.8 
123.4 
123.0 
122.3 
122.3 
122.3 
121.5 
119.3 
 118.5
116.3 
114.8 
 112.6 
112.2 
111.8 
 .111.45 
109.2
86.5 
 86.1 
85.7 
86.5 
86.5 
85.3
83.5 
38.9 
83.5 
83.1 
83.9 
83.5 
81.6 
81.2 
80.5 
79:4 
77.5 
76.4 
76.4 
77.5 
77.9 
80.1 
82.4 
82.7 
83.9 
86.1
 88.3 
89.4 
88.3 
88.3 
87.6 
87.95 
86.1 
87.6 
89.4 
92.05
 94.3
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Table I  (A). continued.
Time
 201,06m 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
 54
21 00 
  06 
  12 
  18 
  24 
  30 
 36 
  42 
  48 
  54
22 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
23 00 
  06 
  12 
  18 
  24 
  30 
 36 
  42 
  48 
  54
Nemuro Onagawa
64.2 
63.8 
65.8 
72.5 
71.9 
71.5 
71.9 
71.3 
68.5
66.6 
62.75 
61.1 
50.5 
 513 
52.55 
61.3 
56.2 
58.1 
58.5
58.7 
59.9 
62.3 
63.4 
60.1 
60.9 
62.75 
64.4 
66.8 
64.6
116.9 
112.0 
113.1 
116.35 
124.0 
121.2 
121.2 
 120.7 
116.9
114.7 
109.8 
105.5 
94.0 
95.1 
 95.7 
105.5 
103.3 
 101.7 
103.8
104.9 
104.9 
106.6 
107.1 
106.0 
103.8 
109.3 
109.8 
 112.0 
 110.4
Katsuura
65.2 
65.4 
65.0 
65.6 
65.2 
66.6 
67.85 
69.1 
68.9 
66.8
 111.45 
 112.0 
 110.9 
 110.9 
112.0 
 113.6 
114.7 
115.8 
 116.35 
113.1
95.0 
94.7 
 98.4 
103.6 
102.9 
102.5 
103.2 
101.4 
98.8
The Value 
Component,
Table I  (B).
of the Intensity of 
 (Relative Value) on
the Horizontal 
Sept.13.
Time
 OhOOm 
 06 
 12 
 18 
 24 
 30 
 36 
 42 
 48 
 54
1 00 
 06 
 12 
 18 
 24 
 30 
 36
Nemuro  Ona.gawa  Ka.tsuura
68.1 
67.0 
69.1 
70.1 
69.9 
68.7 
69.3 
69.5 
70.7 
70.5
70.5 
70.5 
71.1 
71.7 
72.1 
72.3 
72.3
 114.7 
 112.0 
114.7 
 117.4 
 117.4 
117.4 
 118.0 
117.4 
119.6 
118.5
 120.2 
119.6 
120.2 
121.2 
 121.8 
121.8 
122.3 I
Time
 11)42,1, 
 48 
 54
2 00 
 06 
 12 
 18 
 24 
 30 
 36 
 42 
 48 
 54
3 00 
 06 
 12 
 18 
 24 
 30 
 36 
 42 
 48 
 54
4 00 
 06 
 12 
 18 
 24 
 30 
 36 
 42 
 48 
 54
5 00 
 06 
 12 
 18 
 24 
 30 
 36 
 42 
 48 
 54
6 00 
 06 
 12 
 18 
 24 
 30 
 36 
 42 
 48 
 54
7 00 
 06 
 12 
 18 
 24 
 30 
 36 
 42 
 48 
 54
8 00 
 06 
 12 
 18 
 24 
 30
Nemuro
72.5 
 72.7 
72.1
72.1 
 72.3 
72.1 
72.1 
 71.7 
71.5 
71.7 
72.1 
 72.5 
 73.15
72.95 
72.05 
72.95 
 72.7 
72.3 
 72.1 
72.1 
71.9 
71.5 
71.3
 71  .1 
70.9 
70.9 
70.9 
70.9 
70.9 
70.7 
 69.9 
69.9 
69.3
68.3 
67.85 
66.8 
66.2 
65.0 
64.0 
62.95 
61.5 
61.1 
60.5
59.5 
57.0 
 55.6 
54.8 
53.2 
 52.75 
50.9 
 49.3 
47.0 
46.0
44.4 
43.4 
41.3 
38.7 
38.1 
37.0 
33.4 
30.5 
28.5 
27.25
26.8 
 25.8 
 25.2 
24.4 
23.0 
20.9
Onagawa
122.3 
122.9 
122.3
122.3 
122.3 
122.3 
122.3 
121.8 
 121.8 
121.2 
121.8 
121.8 
122.9
122.9 
122.9 
123.4 
124.0 
123.4 
122.9 
122.9 
122.9 
122.9 
122.9
122.9 
122.3
122.9 
123 4 
122.9 
122.9 
122.3
 121.2 
120.7 
120.2 
120.2 
119.1 
117.4 
 115.8 
114.7 
113.1 
112.0
111.45 
110.4 
112.5 
112.5 
110.4 
103.8 
102.2 
100.5 
96.8 
94.6
 93.0 
90.8 
 90.2 
87.5 
85.3 
83.2 
82.1 
80.4 
79.9 
78.8
78.8 
78.8 
78.3 
78.8 
79.4 
78.3
 Katsuura
83.1 
82.4 
 82  0 
81.2 
81.2 
82.7
Time
 8b36n, 
 42 
 48 
 54
 9  00 
 06 
 12 
 18 
 24 
 30 
 36 
 42 
 48 
 54
10 00 
 06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
11 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
12 00 
 06 
  12 
 18 
  24 
  30 
  36 
  42 
  48 
  54
13 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
14 00 
  06 
  12 
 18 
  24 
  30 
  36 
  42 
  48 
  54
15 00 
  06 
  12 
 18 
  24
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Nemuro
21.95 
23.4 
23.2 
23.2
23.6 
24.4 
25.0 
25.4 
27.05 
27.5 
29.7 
31.7 
33.4 
35.4
36.4 
37.7 
40.9 
43.0 
46.0 
48.9 
49.9 
53.0 
56.0 
58.7
 61.9 
64.4 
66.2 
67.2 
68.5 
68.9 
70.5 
73.15 
74.8 
75.4
76.6 
78.9 
81.3
86.0 
87.2
88.0 
87.8 
87.8 
87.6 
87.6
Onagawa
77.2 
81.0 
 82.1 
83.7
85.9 
84.25 
84.8 
85.9 
 86.4
124.0 
127.2 
128.3
 132.1 
135.9 
137.6 
141.9 
142.5 
143.55 
144.6 
147.4 
150.6 
154.4
155.0 
159.3 
163.7 
166.4 
166.9 
169.1 
170.75 
171.8 
172.9 
175.1
175.1 
175.1 
175.6 
180.0 
181.6 
182.7 
179.4 
178.4 
175.6 
175.1
174.6 
176.7 
176.2 
174.0 
172.4 
172.4 
171.8 
171.3 
169.7 
167.5
 166.3 
165.85 
 165,3 
164.8 
164.2
Katsuura Time  Nemuro
82.7 
85.3 
86.8 
87.2
87.2 
88.7 
89.1 
89.8 
91.3 
92.8 
95.0 
97.3 
98.8 
100.6
101.75 
103.2 
104.0 
109.2 
113.7 
117.05 
119.3 
 123.4 
127.1 
131.2
133.8 
 137.2 
139.4 
 142.8 
 143.5 
144.65 
145.0 
148.0 
150.6 
152.5
153.2 
155.5 
156.6 
159.9 
163.3 
164.0 
164.4 
165.5 
165.9 
167.8
169.3 
169.3 
170.8 
173.4 
175.6 
176.0 
176.7 
176.0 
173.7 
173.0
173.0 
174.1 
173.0 
172.6 
171.1 
 170.8 
170.4 
168.5 
167.8 
167.8
166.3 
165.9 
165.5 
165.5 
166.3
 151,301., 
  36 
  42 
  48 
  54
 16  00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
17 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
 48 
  54
18 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
I 
1 1
 Onagawa
19 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
20 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
21 00 
  06 
  12 
  18 
  24 
  30 
  36 
  42 
  48 
  54
22 00 
  06 
  12 
 18
i 
I 
I
86.8 
85.6 
85.4 
84.6 
83.6
84.2 
84.4 
83.35 
 83.6 
83.6 
81.9 
81.9 
82.9 
83.15 
82.7 
82.3 
 81.5 
81.3 
81.1 
81.1 
81.5 
 81.5 
80.5 
81.3 
 81.7
80.3 
82.7 
79.9 
79.9 
80.1 
79.3 
79.5 
80.3 
81.9 
81.5
 81.9 
81.7 
82.9 
83.35 
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the day of eclipse, to that of Sept. 13. 
    In the Fig. 4 the value on Sept, 12 is 
shown by full line and that on Sept. 13 is 
shown by dotted line. In this figure the values 
of  8" and  9h on both days are overlapped in 
order to show  distinctly the effect of eclipse. 
 As the figures show the declination on 
 Sept, 12 decreased  distinctly, while the horizon-
tal component is not so changed.    
• The author considerd that this decrease 
in declination is the effect of the eclipse. The 
decrease of the declination begins nearly from 
the time of beginning of the eclipse on the 
earth's surface and a little before the time of 
begging of the eclipse at each station. Figs. 
5, 6, 7 and 8 show the position of the shadow
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by the moon at the time of  11h,  12h, 13h and 14h, 
on the ionosphere, its height is 100  lcm,includ-
ing the part of partial eclipse. In the figure 
the vectors show the residual magnetic field, 
calculated from Fig. 4, that is calculated from 
the deviation of the horizontal component 
and declination on the Sept. 12 from the value 
of the quite day of Sept. 13. S. CHAPMAN 
investigated the effect of the eclipse on the 
terrestrial magnetic field under considering the 
 decrease of  conductivity in the ionosphere in
15  16  /7  id  19  20  21 
 of`Declination.
the area of the shadow of moon at the time of 
eclipse. According to his  theory, the residual 
magnetic field due to solar eclipse is explained 
by residual electric current system, calculated 
from the current system of daily magnetic varia-
tion,  Sq; which is calculated by J. BARTELS. 
     As the figure show, the vector of the 
residual magnetic field is interpreted as the 
residual magnetic field due to above stated 
residual electric current system. 
    These residual current  syStem will be
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appear already at the beginning of the eclipse on 
the earth's atmosphere. The effect will be ex-
pected already at this time. The current system 
which is shown in the figure is that of normal 
day. The residual electric current system 
in the shadow of the eclipse may be reverse to 
that of Sq in the area or its neighbourhood of
shadow area. • 
    The vector of the residual magnetic 
field at every station are nearly coincide to 
the magnetic field due to above  , expected 
residual current system. 
    After the ending of the eclipse the decrease 
of the declination continues to about one hour,
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 but this effect can  be illustrated by 
the after effects of the solar eclipse. 
    As above stated, the effect 
 eclipse of Sept. 12 is recognized
 supposing
of solar 
distinctly
and its residual magnetic field is explained by 
the  residual current system due to the decrease 
of the conductivity of the ionosphere in  the  • 
area of shadow of the  moon at  .the  Aime of
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solar eclipse. 
 NeXt, we took the  ratio  of amplitude 
of micro-pulsation of  the earth's magnetic 
 field which observed in the record of induction
 magnetograph. Fig. 9 shows 
amplitude of micro-pulsation of 
 ( dB       of every two stations.  dt  }Ns 
    As the figure shows, the
the  
(   dH 
 dt
ratio
ratio 
 )E  w
 01 
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